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Supplementary	
  Tables	
  1	
  and	
  2	
  
	
   	
  

Mutational	
  
Signature	
  

Validation	
  
Status	
  

Total	
  Mutations	
  in	
  
Sample	
  

Total	
  Mutations	
  
by	
  Signature	
  

Examined	
  
Mutations	
  

Validated	
  
Mutations	
  

Signature	
  1A	
   VA	
   48	
   40	
  	
   48	
   48	
  (100%)	
  
Signature	
  1B	
   VA	
   58	
   55	
   58	
   56	
  (97%)	
  
Signature	
  2	
   VA	
   76	
   75	
   76	
   72	
  (95%)	
  
Signature	
  3	
   VA	
   70	
   65	
   70	
   69	
  (99%)	
  
Signature	
  4	
   VA	
   196	
   192	
   196	
   182	
  (95%)	
  
Signature	
  5	
   VC	
   332	
   286	
   91	
   75	
  (82%)	
  
Signature	
  6	
   VA	
   598	
   440	
   598	
   540	
  (90%)	
  
Signature	
  7	
   VA	
   470	
   432	
   470	
   412	
  (88%)	
  
Signature	
  8	
   VC	
   290	
   128	
   220	
   192	
  (87%)	
  
Signature	
  9	
   VB	
   4,423	
   2,811	
   4,423	
   3,977	
  (90%)	
  
Signature	
  10	
   VA	
   12,848	
   10,558	
   12,848	
   9,420	
  (74%)	
  
Signature	
  11	
   VA	
   102	
   100	
   102	
   67	
  (66%)	
  
Signature	
  12	
   VC	
   2,808	
   2327	
   100	
   93(93%)	
  
Signature	
  13	
   VC	
   19,797	
   3,809	
   100	
   90(90%)	
  
Signature	
  14	
   VC	
   12,984	
   12,984	
   100	
   86	
  (86%)	
  
Signature	
  15	
   VA	
   784	
   784	
   31	
   30	
  (97%)	
  
Signature	
  16	
   VA	
   793	
   678	
   73	
   69	
  (95%)	
  
Signature	
  17	
   VB	
   2,627	
   1,959	
   2,627	
   2,476	
  (94%)	
  
Signature	
  18	
   VA	
   158	
   156	
   158	
   142	
  (90%)	
  
Signature	
  19	
   VC	
   769	
   769	
   103	
   102	
  (99%)	
  
Signature	
  20	
   VA	
   885	
   488	
   198	
   198	
  (100%)	
  
Signature	
  21	
   VC	
   6,790	
   4,368	
   121	
   103(85%)	
  
Signature	
  U1	
   N/A	
   N/A	
   N/A	
   N/A	
   N/A	
  
Signature	
  U2	
   N/A	
   N/A	
   N/A	
   N/A	
   N/A	
  
Signature	
  R1	
   	
  FC	
   11,869	
   7,955	
   100	
   2(2%)	
  
Signature	
  R2	
   FC	
   738	
   738	
   50	
   1(2%)	
  
Signature	
  R3	
   FC	
   385	
   235	
   83	
   3(4%)	
  

	
  
Supplementary	
   Table	
   1.	
   Validating	
   mutational	
   signatures.	
   Please	
   refer	
   to	
   online	
  

methods	
   for	
   more	
   information	
   about	
   our	
   strategy	
   for	
   validation	
   of	
   mutational	
  

signatures.	
  Validation	
  statuses	
  are	
  described	
  in	
  Supplementary	
  Figure	
  99.	
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Cancer	
  Type	
   Samples	
  with	
  Age	
  

information	
  
Mutational	
  
Signature	
  

P-­‐value	
  	
  
(FDR	
  corrected)	
  

ALL	
   106	
   Signature	
  1B	
   2.13E-­‐04	
  

AML	
   151	
   Signature	
  1B	
   6.81E-­‐06	
  

Breast	
   879	
   Signature	
  1B	
   7.23E-­‐04	
  

Colorectum	
   488	
   Signature	
  1B	
   2.89E-­‐02	
  

Glioma	
  Low	
  Grade	
  	
   154	
   Signature	
  1A	
   1.50E-­‐07	
  

Head	
  and	
  Neck	
   299	
   Signature	
  1B	
   4.54E-­‐03	
  

Kidney	
  Chromophobe	
   21	
   Signature	
  1A	
   3.53E-­‐02	
  

Kidney	
  Clear	
  Cell	
   294	
   Signature	
  1B	
   7.34E-­‐12	
  

Kidney	
  Papillary	
   95	
   Signature	
  4	
   3.10E-­‐03	
  

Lymphoma	
  B-­‐cell	
   24	
   Signature	
  1B	
   1.06E-­‐02	
  

Medulloblastoma	
   100	
   Signature	
  1A	
   2.83E-­‐10	
  

Melanoma	
   216	
   Signature	
  1B	
   1.33E-­‐03	
  

Melanoma	
   216	
   Signature	
  7	
   2.00E-­‐03	
  

Neuroblastoma	
   192	
   Signature	
  1B	
   2.84E-­‐05	
  

Ovary	
   425	
   Signature	
  1B	
   7.18E-­‐09	
  

Pilocytic	
  Astrocytoma	
   63	
   Signature	
  1B	
   4.76E-­‐02	
  

Stomach	
   148	
   Signature	
  1A	
   3.43E-­‐02	
  

Thyroid	
   157	
   Signature	
  4	
   2.95E-­‐03	
  

	
  
Supplementary	
   Tables	
   2.	
   Correlation	
  between	
  exposures	
   of	
   validated	
  mutational	
  

signatures	
   and	
   age	
   of	
   cancer	
   diagnosis.	
   Please	
   refer	
   to	
   online	
   methods	
   for	
   our	
  

approach	
   for	
   associating	
   age	
   of	
   diagnosis	
   and	
   exposures	
   of	
   validated	
   mutational	
  

signatures.	
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Supplementary	
  Figures	
  1	
  to	
  98	
  
	
  

	
  
	
  

Supplementary	
   Figure	
   1.	
   Samples	
   used	
   for	
   deciphering	
   signatures	
   of	
   mutational	
  

processes.	
  Mutational	
  catalogues	
  of	
   (a)	
  7,042	
  primary	
  cancers	
  derived	
  from	
  30	
  different	
  

cancer	
   types	
   were	
   examined	
   for	
   mutational	
   signatures,	
   including	
   (b)	
   507	
   whole	
   cancer	
  

genome	
  matched	
  normal	
  pairs.	
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Supplementary	
   Figure	
   2.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   1A.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   3.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   1B.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   4.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   2.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   5.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   3.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   6.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   4.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   7.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   5.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   8.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   6.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   9.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   7.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   10.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   8.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   11.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   9.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   12.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   10.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   13.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   11.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   14.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   12.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   15.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   13.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   16.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   14.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   17.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   15.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   18.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   16.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
  



	
   25	
  

	
  

Supplementary	
   Figure	
   19.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   17.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   20.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   18.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   21.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   19.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
  



	
   28	
  

	
  

Supplementary	
   Figure	
   22.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   20.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   23.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   21.	
   (a)	
   Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
  



	
   30	
  

	
  

Supplementary	
   Figure	
   24.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   R1.	
   (a)	
  Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   25.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   R2.	
   (a)	
  Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   26.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   R3.	
   (a)	
  Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   27.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   U1.	
   (a)	
  Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   28.	
   Patterns	
   of	
   substitutions	
   for	
   Signature	
   U2.	
   (a)	
  Mutational	
  

signature	
   displayed	
   based	
   on	
   the	
   trinucleotide	
   frequency	
   of	
   the	
   human	
   genome.	
   (b)	
  

Mutational	
  signature	
  displayed	
  based	
  on	
  an	
  equal	
  trinucleotide	
  frequency.	
  In	
  both	
  panels,	
  

the	
  mutational	
  signature	
  is	
  displayed	
  using	
  a	
  96	
  substitution	
  classification	
  defined	
  by	
  the	
  

substitution	
  class	
  and	
   the	
  sequence	
  context	
   immediately	
  3’	
  and	
  5’	
   to	
   the	
  mutated	
  base.	
  

The	
  probability	
  bars	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  bases	
  

are	
  displayed	
  in	
  different	
  colors.	
  The	
  mutation	
  types	
  are	
  displayed	
  on	
  the	
  horizontal	
  axes,	
  

while	
   vertical	
   axes	
  depict	
   the	
  percentage	
  of	
  mutations	
   attributed	
   to	
   a	
   specific	
  mutation	
  

type.	
   For	
   discussion	
   of	
   the	
   results	
   from	
   the	
   data	
   normalized	
   to	
   equal	
   trinucleotide	
  

frequency	
  in	
  the	
  genome	
  see	
  online	
  methods.	
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Supplementary	
   Figure	
   29.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
  in	
  ALL.	
  Samples	
  are	
  displayed	
  on	
  the	
  horizontal	
  axis,	
  sorted	
  in	
  descending	
  order	
  

based	
   on	
   the	
   numbers	
   of	
   somatic	
  mutations	
   per	
  megabase	
   found	
   in	
   each	
   sample.	
   The	
  

somatic	
  mutation	
  prevalence	
   is	
   displayed	
  on	
   the	
   vertical	
   axis.	
  Mutational	
   signatures	
   are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  all	
  figures.	
  For	
  clarity,	
  several	
  panels	
  are	
  provided	
  

(and	
  clearly	
   labeled)	
  when	
  the	
  number	
  of	
  samples	
   is	
   too	
  high	
  or	
   the	
  somatic	
  prevalence	
  

differs	
  significantly	
  between	
  samples.	
  



	
   36	
  

	
  

Supplementary	
   Figure	
   30.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   AML.	
   Samples	
   are	
   displayed	
   on	
   the	
   horizontal	
   axis,	
   sorted	
   in	
   descending	
  

order	
  based	
  on	
   the	
  numbers	
  of	
   somatic	
  mutations	
  per	
  megabase	
   found	
   in	
  each	
  sample.	
  

The	
  somatic	
  mutation	
  prevalence	
   is	
  displayed	
  on	
   the	
  vertical	
  axis.	
  Mutational	
   signatures	
  

are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
   panels	
   are	
  

provided	
   (and	
   clearly	
   labeled)	
   when	
   the	
   number	
   of	
   samples	
   is	
   too	
   high	
   or	
   the	
   somatic	
  

prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   31.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   bladder	
   cancer.	
   Samples	
   are	
   displayed	
   on	
   the	
   horizontal	
   axis,	
   sorted	
   in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   32.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   breast	
   cancer.	
   Samples	
   are	
   displayed	
   on	
   the	
   horizontal	
   axis,	
   sorted	
   in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   33.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   cervical	
   cancer.	
   Samples	
   are	
   displayed	
   on	
   the	
   horizontal	
   axis,	
   sorted	
   in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   34.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
  in	
  CLL.	
  Samples	
  are	
  displayed	
  on	
  the	
  horizontal	
  axis,	
  sorted	
  in	
  descending	
  order	
  

based	
   on	
   the	
   numbers	
   of	
   somatic	
  mutations	
   per	
  megabase	
   found	
   in	
   each	
   sample.	
   The	
  

somatic	
  mutation	
  prevalence	
   is	
   displayed	
  on	
   the	
   vertical	
   axis.	
  Mutational	
   signatures	
   are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  all	
  figures.	
  For	
  clarity,	
  several	
  panels	
  are	
  provided	
  

(and	
  clearly	
   labeled)	
  when	
  the	
  number	
  of	
  samples	
   is	
   too	
  high	
  or	
   the	
  somatic	
  prevalence	
  

differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   35.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   colorectal	
   cancer.	
   Samples	
   are	
   displayed	
   on	
   the	
   horizontal	
   axis,	
   sorted	
   in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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  Supplementary	
   Figure	
   36.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   esophageal	
   cancer.	
   Samples	
  are	
  displayed	
  on	
   the	
  horizontal	
   axis,	
   sorted	
   in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   37.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   glioblastoma	
   multiforme.	
   Samples	
   are	
   displayed	
   on	
   the	
   horizontal	
   axis,	
  

sorted	
   in	
   descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
  mutations	
   per	
  megabase	
  

found	
  in	
  each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
   is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  

Mutational	
  signatures	
  are	
  displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  all	
  figures.	
  For	
  clarity,	
  

several	
  panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  

or	
  the	
  somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   38.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   glioma	
   low	
   grade.	
   Samples	
   are	
   displayed	
   on	
   the	
   horizontal	
   axis,	
   sorted	
   in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
   prevalence	
   differs	
   significantly	
   between	
   samples.	
   *One	
   hypermutator	
   sample	
  

purely	
  of	
  Signature	
  14	
  (440	
  mutations	
  per	
  MB)	
  is	
  not	
  displayed.	
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Supplementary	
   Figure	
   39.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
  in	
  head	
  and	
  neck	
  cancer.	
  Samples	
  are	
  displayed	
  on	
  the	
  horizontal	
  axis,	
  sorted	
  in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   40.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
  in	
  kidney	
  chromophobe.	
  Samples	
  are	
  displayed	
  on	
  the	
  horizontal	
  axis,	
  sorted	
  in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   41.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   kidney	
   clear	
   cell.	
   Samples	
   are	
   displayed	
   on	
   the	
   horizontal	
   axis,	
   sorted	
   in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   42.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   kidney	
   papillary.	
   Samples	
   are	
   displayed	
   on	
   the	
   horizontal	
   axis,	
   sorted	
   in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   43.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   liver	
   cancer.	
   Samples	
   are	
   displayed	
   on	
   the	
   horizontal	
   axis,	
   sorted	
   in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   44.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
  in	
  lung	
  adenocarcinoma.	
  Samples	
  are	
  displayed	
  on	
  the	
  horizontal	
  axis,	
  sorted	
  in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   45.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
  in	
  lung	
  cancer	
  small	
  cell.	
  Samples	
  are	
  displayed	
  on	
  the	
  horizontal	
  axis,	
  sorted	
  in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   46.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   lung	
   squamous.	
   Samples	
   are	
   displayed	
   on	
   the	
   horizontal	
   axis,	
   sorted	
   in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
   prevalence	
   differs	
   significantly	
   between	
   samples.	
   *One	
   hypermutator	
   sample	
  

purely	
  of	
  Signature	
  7	
   (122	
  mutations	
  per	
  MB)	
   is	
  not	
  displayed.	
  Signature	
  7	
   is	
  associated	
  

with	
  UV-­‐light,	
   an	
   unlikely	
   carcinogen	
   for	
   lung	
   cancer.	
   As	
   such,	
  we	
  believe	
   that	
   this	
   lung	
  

sample	
  is	
  most	
  likely	
  either	
  a	
  melanoma	
  metastasis	
  or	
  a	
  mis-­‐annotated	
  sample.	
  Thus,	
  the	
  

association	
  between	
  Signature	
  7	
  and	
  lung	
  squamous	
  has	
  not	
  been	
  displayed	
  in	
  Figure	
  3.	
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Supplementary	
   Figure	
   47.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   lymphoma	
   B-­‐cell.	
   Samples	
   are	
   displayed	
   on	
   the	
   horizontal	
   axis,	
   sorted	
   in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   48.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   medulloblastoma.	
   Samples	
   are	
   displayed	
   on	
   the	
   horizontal	
   axis,	
   sorted	
   in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   49.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   melanoma.	
   Samples	
   are	
   displayed	
   on	
   the	
   horizontal	
   axis,	
   sorted	
   in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   50.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
  in	
  myeloma.	
  Samples	
  are	
  displayed	
  on	
  the	
  horizontal	
  axis,	
  sorted	
  in	
  descending	
  

order	
  based	
  on	
   the	
  numbers	
  of	
   somatic	
  mutations	
  per	
  megabase	
   found	
   in	
  each	
  sample.	
  

The	
  somatic	
  mutation	
  prevalence	
   is	
  displayed	
  on	
   the	
  vertical	
  axis.	
  Mutational	
   signatures	
  

are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
   panels	
   are	
  

provided	
   (and	
   clearly	
   labeled)	
   when	
   the	
   number	
   of	
   samples	
   is	
   too	
   high	
   or	
   the	
   somatic	
  

prevalence	
  differs	
  significantly	
  between	
  samples.	
  



	
   57	
  

	
  

	
  

Supplementary	
   Figure	
   51.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   neuroblastoma.	
   Samples	
   are	
   displayed	
   on	
   the	
   horizontal	
   axis,	
   sorted	
   in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
  Figure	
  52.	
  Contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  processes	
  

operative	
  in	
  ovarian	
  cancer.	
  Samples	
  are	
  displayed	
  on	
  the	
  horizontal	
  axis,	
  sorted	
  in	
  

descending	
  order	
  based	
  on	
  the	
  numbers	
  of	
  somatic	
  mutations	
  per	
  megabase	
  found	
  

in	
  each	
   sample.	
   The	
   somatic	
  mutation	
  prevalence	
   is	
  displayed	
  on	
   the	
  vertical	
   axis.	
  

Mutational	
   signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
  

clarity,	
   several	
   panels	
   are	
   provided	
   (and	
   clearly	
   labeled)	
   when	
   the	
   number	
   of	
  

samples	
  is	
  too	
  high	
  or	
  the	
  somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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  Supplementary	
   Figure	
   53.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   pancreatic	
   cancer.	
   Samples	
   are	
   displayed	
   on	
   the	
   horizontal	
   axis,	
   sorted	
   in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   54.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
  in	
  pilocytic	
  astrocytoma.	
  Samples	
  are	
  displayed	
  on	
  the	
  horizontal	
  axis,	
  sorted	
  in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
   prevalence	
   differs	
   significantly	
   between	
   samples.	
   Note	
   that	
   this	
   dataset	
   is	
  

predominantly	
   composed	
   of	
   pilocytic	
   astrocytomas	
   but	
   also	
   includes	
   a	
   small	
   number	
   of	
  

other	
  pediatric	
  low-­‐grade	
  gliomas	
  and	
  pediatric	
  low-­‐grade	
  glioneuronal	
  tumors	
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Supplementary	
   Figure	
   55.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   prostate	
   cancer.	
   Samples	
   are	
   displayed	
   on	
   the	
   horizontal	
   axis,	
   sorted	
   in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   56.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   stomach	
   cancer.	
   Samples	
   are	
   displayed	
   on	
   the	
   horizontal	
   axis,	
   sorted	
   in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
   Figure	
   57.	
   Contributions	
   of	
   the	
   signatures	
   of	
   mutational	
   processes	
  

operative	
   in	
   thyroid	
   cancer.	
   Samples	
   are	
   displayed	
   on	
   the	
   horizontal	
   axis,	
   sorted	
   in	
  

descending	
   order	
   based	
   on	
   the	
   numbers	
   of	
   somatic	
   mutations	
   per	
   megabase	
   found	
   in	
  

each	
  sample.	
  The	
  somatic	
  mutation	
  prevalence	
  is	
  displayed	
  on	
  the	
  vertical	
  axis.	
  Mutational	
  

signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
   clarity,	
   several	
  

panels	
  are	
  provided	
  (and	
  clearly	
  labeled)	
  when	
  the	
  number	
  of	
  samples	
  is	
  too	
  high	
  or	
  the	
  

somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
  Figure	
  58.	
  Contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  processes	
  

operative	
  in	
  uterine	
  cancer.	
  Samples	
  are	
  displayed	
  on	
  the	
  horizontal	
  axis,	
  sorted	
  in	
  

descending	
  order	
  based	
  on	
  the	
  numbers	
  of	
  somatic	
  mutations	
  per	
  megabase	
  found	
  

in	
  each	
   sample.	
   The	
   somatic	
  mutation	
  prevalence	
   is	
  displayed	
  on	
   the	
  vertical	
   axis.	
  

Mutational	
   signatures	
   are	
   displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   all	
   figures.	
   For	
  

clarity,	
   several	
   panels	
   are	
   provided	
   (and	
   clearly	
   labeled)	
   when	
   the	
   number	
   of	
  

samples	
  is	
  too	
  high	
  or	
  the	
  somatic	
  prevalence	
  differs	
  significantly	
  between	
  samples.	
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Supplementary	
  Figure	
  59.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
   in	
  ALL.	
  (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  by	
  each	
  of	
  the	
  

operative	
   mutational	
   signatures.	
   (b)	
   Percentage	
   and	
   number	
   of	
   samples	
   in	
   which	
   each	
  

mutational	
   signature	
   contributes	
   significant	
   number	
   of	
   somatic	
   mutations.	
   For	
   most	
  

signatures,	
   significant	
   number	
   of	
   mutations	
   in	
   a	
   sample	
   is	
   defined	
   as	
   more	
   than	
   100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  60.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
  in	
  AML.	
  (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  by	
  each	
  of	
  the	
  

operative	
   mutational	
   signatures.	
   (b)	
   Percentage	
   and	
   number	
   of	
   samples	
   in	
   which	
   each	
  

mutational	
   signature	
   contributes	
   significant	
   number	
   of	
   somatic	
   mutations.	
   For	
   most	
  

signatures,	
   significant	
   number	
   of	
   mutations	
   in	
   a	
   sample	
   is	
   defined	
   as	
   more	
   than	
   100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  61.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
   in	
  bladder	
  cancer.	
   (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  by	
  

each	
   of	
   the	
   operative	
  mutational	
   signatures.	
   (b)	
   Percentage	
   and	
   number	
   of	
   samples	
   in	
  

which	
  each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  

most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  more	
  than	
  100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  62.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
   operative	
   in	
   breast	
   cancer.	
   (a)	
   Percentage	
  of	
   total	
  mutations	
   contributed	
  by	
  

each	
   of	
   the	
   operative	
  mutational	
   signatures.	
   (b)	
   Percentage	
   and	
   number	
   of	
   samples	
   in	
  

which	
  each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  

most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  more	
  than	
  100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  63.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
   in	
  cervical	
   cancer.	
   (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  by	
  

each	
   of	
   the	
   operative	
  mutational	
   signatures.	
   (b)	
   Percentage	
   and	
   number	
   of	
   samples	
   in	
  

which	
  each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  

most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  more	
  than	
  100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  64.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
   in	
  CLL.	
   (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  by	
  each	
  of	
  the	
  

operative	
   mutational	
   signatures.	
   (b)	
   Percentage	
   and	
   number	
   of	
   samples	
   in	
   which	
   each	
  

mutational	
   signature	
   contributes	
   significant	
   number	
   of	
   somatic	
   mutations.	
   For	
   most	
  

signatures,	
   significant	
   number	
   of	
   mutations	
   in	
   a	
   sample	
   is	
   defined	
   as	
   more	
   than	
   100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  65.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
  in	
  colorectal	
  cancer.	
  (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  by	
  

each	
   of	
   the	
   operative	
  mutational	
   signatures.	
   (b)	
   Percentage	
   and	
   number	
   of	
   samples	
   in	
  

which	
  each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  

most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  more	
  than	
  100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  66.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
  in	
  esophageal	
  cancer.	
  (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  

by	
  each	
  of	
  the	
  operative	
  mutational	
  signatures.	
  (b)	
  Percentage	
  and	
  number	
  of	
  samples	
  in	
  

which	
  each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  

most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  more	
  than	
  100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  67.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
   operative	
   in	
   glioblastoma	
   multiforme.	
   (a)	
   Percentage	
   of	
   total	
   mutations	
  

contributed	
  by	
  each	
  of	
  the	
  operative	
  mutational	
  signatures.	
  (b)	
  Percentage	
  and	
  number	
  of	
  

samples	
   in	
   which	
   each	
   mutational	
   signature	
   contributes	
   significant	
   number	
   of	
   somatic	
  

mutations.	
  For	
  most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  

more	
  than	
  100	
  substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  

signatures	
  are	
  displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  68.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
  in	
  glioma	
  low	
  grade.	
  (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  by	
  

each	
   of	
   the	
   operative	
  mutational	
   signatures.	
   (b)	
   Percentage	
   and	
   number	
   of	
   samples	
   in	
  

which	
  each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  

most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  more	
  than	
  100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  69.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
   operative	
   in	
   head	
   and	
   neck	
   cancer.	
   (a)	
   Percentage	
   of	
   total	
   mutations	
  

contributed	
  by	
  each	
  of	
  the	
  operative	
  mutational	
  signatures.	
  (b)	
  Percentage	
  and	
  number	
  of	
  

samples	
   in	
   which	
   each	
   mutational	
   signature	
   contributes	
   significant	
   number	
   of	
   somatic	
  

mutations.	
  For	
  most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  

more	
  than	
  100	
  substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  

signatures	
  are	
  displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  70.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
   operative	
   in	
   kidney	
   chromophobe.	
   (a)	
   Percentage	
   of	
   total	
   mutations	
  

contributed	
  by	
  each	
  of	
  the	
  operative	
  mutational	
  signatures.	
  (b)	
  Percentage	
  and	
  number	
  of	
  

samples	
   in	
   which	
   each	
   mutational	
   signature	
   contributes	
   significant	
   number	
   of	
   somatic	
  

mutations.	
  For	
  most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  

more	
  than	
  100	
  substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  

signatures	
  are	
  displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  71.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
  in	
  kidney	
  clear	
  cell.	
  (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  by	
  

each	
   of	
   the	
   operative	
  mutational	
   signatures.	
   (b)	
   Percentage	
   and	
   number	
   of	
   samples	
   in	
  

which	
  each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  

most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  more	
  than	
  100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  72.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
  in	
  kidney	
  papillary.	
  (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  by	
  

each	
   of	
   the	
   operative	
  mutational	
   signatures.	
   (b)	
   Percentage	
   and	
   number	
   of	
   samples	
   in	
  

which	
  each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  

most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  more	
  than	
  100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  73.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
  in	
  liver	
  cancer.	
  (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  by	
  each	
  

of	
   the	
  operative	
  mutational	
   signatures.	
   (b)	
  Percentage	
  and	
  number	
  of	
   samples	
   in	
  which	
  

each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  most	
  

signatures,	
   significant	
   number	
   of	
   mutations	
   in	
   a	
   sample	
   is	
   defined	
   as	
   more	
   than	
   100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  74.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
   operative	
   in	
   lung	
   adenocarcinoma.	
   (a)	
   Percentage	
   of	
   total	
   mutations	
  

contributed	
  by	
  each	
  of	
  the	
  operative	
  mutational	
  signatures.	
  (b)	
  Percentage	
  and	
  number	
  of	
  

samples	
   in	
   which	
   each	
   mutational	
   signature	
   contributes	
   significant	
   number	
   of	
   somatic	
  

mutations.	
  For	
  most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  

more	
  than	
  100	
  substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  

signatures	
  are	
  displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  75.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
   operative	
   in	
   lung	
   cancer	
   small	
   cell.	
   (a)	
   Percentage	
   of	
   total	
   mutations	
  

contributed	
  by	
  each	
  of	
  the	
  operative	
  mutational	
  signatures.	
  (b)	
  Percentage	
  and	
  number	
  of	
  

samples	
   in	
   which	
   each	
   mutational	
   signature	
   contributes	
   significant	
   number	
   of	
   somatic	
  

mutations.	
  For	
  most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  

more	
  than	
  100	
  substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  

signatures	
  are	
  displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  76.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
   in	
   lung	
  squamous.	
   (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  by	
  

each	
   of	
   the	
   operative	
  mutational	
   signatures.	
   (b)	
   Percentage	
   and	
   number	
   of	
   samples	
   in	
  

which	
  each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  

most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  more	
  than	
  100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
   in	
   distinct	
   colors,	
   consistent	
   in	
   both	
   panels	
   and	
   all	
   other	
   figures.	
   *One	
  

hypermutator	
  sample	
  purely	
  of	
  Signature	
  7	
  (122	
  mutations	
  per	
  MB)	
  is	
  not	
  included	
  in	
  the	
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summary	
   data.	
   Signature	
   7	
   is	
   associated	
   with	
   UV-­‐light,	
   an	
   unlikely	
   carcinogen	
   for	
   lung	
  

cancer.	
   As	
   such,	
   we	
   believe	
   that	
   this	
   lung	
   sample	
   is	
   most	
   likely	
   either	
   a	
   melanoma	
  

metastasis	
  or	
  a	
  mis-­‐annotated	
  sample.	
  Thus,	
  the	
  association	
  between	
  Signature	
  7	
  and	
  lung	
  

squamous	
  has	
  not	
  been	
  displayed	
  in	
  Figure	
  3.	
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Supplementary	
  Figure	
  77.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
  in	
  lymphoma	
  B-­‐cell.	
  (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  by	
  

each	
   of	
   the	
   operative	
  mutational	
   signatures.	
   (b)	
   Percentage	
   and	
   number	
   of	
   samples	
   in	
  

which	
  each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  

most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  more	
  than	
  100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  78.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
   operative	
   in	
  medulloblastoma.	
   (a)	
  Percentage	
  of	
   total	
  mutations	
  contributed	
  

by	
  each	
  of	
  the	
  operative	
  mutational	
  signatures.	
  (b)	
  Percentage	
  and	
  number	
  of	
  samples	
  in	
  

which	
  each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  

most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  more	
  than	
  100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  79.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
  in	
  melanoma.	
  (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  by	
  each	
  

of	
   the	
  operative	
  mutational	
   signatures.	
   (b)	
  Percentage	
  and	
  number	
  of	
   samples	
   in	
  which	
  

each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  most	
  

signatures,	
   significant	
   number	
   of	
   mutations	
   in	
   a	
   sample	
   is	
   defined	
   as	
   more	
   than	
   100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  80.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
  in	
  myeloma.	
  (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  by	
  each	
  of	
  

the	
  operative	
  mutational	
  signatures.	
  (b)	
  Percentage	
  and	
  number	
  of	
  samples	
  in	
  which	
  each	
  

mutational	
   signature	
   contributes	
   significant	
   number	
   of	
   somatic	
   mutations.	
   For	
   most	
  

signatures,	
   significant	
   number	
   of	
   mutations	
   in	
   a	
   sample	
   is	
   defined	
   as	
   more	
   than	
   100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  81.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
   in	
  neuroblastoma.	
   (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  by	
  

each	
   of	
   the	
   operative	
  mutational	
   signatures.	
   (b)	
   Percentage	
   and	
   number	
   of	
   samples	
   in	
  

which	
  each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  

most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  more	
  than	
  100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
  



	
   89	
  

	
  

Supplementary	
  Figure	
  82.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
   in	
  ovarian	
  cancer.	
   (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  by	
  

each	
   of	
   the	
   operative	
  mutational	
   signatures.	
   (b)	
   Percentage	
   and	
   number	
   of	
   samples	
   in	
  

which	
  each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  

most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  more	
  than	
  100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  83.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
   in	
  pancreatic	
   cancer.	
   (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  

by	
  each	
  of	
  the	
  operative	
  mutational	
  signatures.	
  (b)	
  Percentage	
  and	
  number	
  of	
  samples	
  in	
  

which	
  each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  

most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  more	
  than	
  100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  84.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
   operative	
   in	
   pilocytic	
   astrocytoma.	
   (a)	
   Percentage	
   of	
   total	
   mutations	
  

contributed	
  by	
  each	
  of	
  the	
  operative	
  mutational	
  signatures.	
  (b)	
  Percentage	
  and	
  number	
  of	
  

samples	
   in	
   which	
   each	
   mutational	
   signature	
   contributes	
   significant	
   number	
   of	
   somatic	
  

mutations.	
  For	
  most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  

more	
  than	
  100	
  substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  

signatures	
  are	
  displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
  

Note	
   that	
   this	
   dataset	
   is	
   predominantly	
   composed	
   of	
   pilocytic	
   astrocytomas	
   but	
   also	
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includes	
   a	
   small	
   number	
   of	
   other	
   pediatric	
   low-­‐grade	
   gliomas	
   and	
   pediatric	
   low-­‐grade	
  

glioneuronal	
  tumors.	
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Supplementary	
  Figure	
  85.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
  in	
  prostate	
  cancer.	
  (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  by	
  

each	
   of	
   the	
   operative	
  mutational	
   signatures.	
   (b)	
   Percentage	
   and	
   number	
   of	
   samples	
   in	
  

which	
  each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  

most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  more	
  than	
  100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  86.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
  in	
  stomach	
  cancer.	
  (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  by	
  

each	
   of	
   the	
   operative	
  mutational	
   signatures.	
   (b)	
   Percentage	
   and	
   number	
   of	
   samples	
   in	
  

which	
  each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  

most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  more	
  than	
  100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  87.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
   in	
   thyroid	
   cancer.	
   (a)	
  Percentage	
  of	
  total	
  mutations	
  contributed	
  by	
  

each	
   of	
   the	
   operative	
  mutational	
   signatures.	
   (b)	
   Percentage	
   and	
   number	
   of	
   samples	
   in	
  

which	
  each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  

most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  more	
  than	
  100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
  Figure	
  88.	
  Summary	
  of	
  the	
  contributions	
  of	
  the	
  signatures	
  of	
  mutational	
  

processes	
  operative	
   in	
  uterine	
   cancer.	
   (a)	
  Percentage	
  of	
   total	
  mutations	
  contributed	
  by	
  

each	
   of	
   the	
   operative	
  mutational	
   signatures.	
   (b)	
   Percentage	
   and	
   number	
   of	
   samples	
   in	
  

which	
  each	
  mutational	
  signature	
  contributes	
  significant	
  number	
  of	
  somatic	
  mutations.	
  For	
  

most	
  signatures,	
  significant	
  number	
  of	
  mutations	
  in	
  a	
  sample	
  is	
  defined	
  as	
  more	
  than	
  100	
  

substitutions	
  or	
  more	
  than	
  25%	
  of	
  all	
  mutations	
  in	
  that	
  sample.	
  Mutational	
  signatures	
  are	
  

displayed	
  in	
  distinct	
  colors,	
  consistent	
  in	
  both	
  panels	
  and	
  all	
  other	
  figures.	
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Supplementary	
   Figure	
   89.	
   Transcriptional	
   strand	
   bias	
   for	
   Signature	
   4.	
   Mutational	
  

signature	
  is	
  displayed	
  using	
  a	
  192	
  substitution	
  classification	
  incorporating	
  the	
  substitution	
  

type,	
   the	
  sequence	
  context	
   immediately	
  5’	
  and	
  3’	
   to	
  the	
  mutated	
  base	
  and	
  whether	
  the	
  

mutated	
  base	
   (in	
  pyrimidine	
   context)	
   is	
   on	
   the	
   transcribed	
  or	
  untranscribed	
   strand.	
   The	
  

panels	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  base	
  are	
  displayed	
  

in	
  different	
  colors.	
  Mutations	
  on	
   the	
   transcribed	
  pyrimidine	
  strand	
  are	
  displayed	
   in	
  blue	
  

while	
  mutations	
  on	
  the	
  untranscribed	
  strand	
  are	
  displayed	
  in	
  red.	
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Supplementary	
   Figure	
   90.	
   Transcriptional	
   strand	
   bias	
   for	
   Signature	
   5.	
   Mutational	
  

signature	
  is	
  displayed	
  using	
  a	
  192	
  substitution	
  classification	
  incorporating	
  the	
  substitution	
  

type,	
   the	
  sequence	
  context	
   immediately	
  5’	
  and	
  3’	
   to	
  the	
  mutated	
  base	
  and	
  whether	
  the	
  

mutated	
  base	
   (in	
  pyrimidine	
   context)	
   is	
   on	
   the	
   transcribed	
  or	
  untranscribed	
   strand.	
   The	
  

panels	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  base	
  are	
  displayed	
  

in	
  different	
  colors.	
  Mutations	
  on	
   the	
   transcribed	
  pyrimidine	
  strand	
  are	
  displayed	
   in	
  blue	
  

while	
  mutations	
  on	
  the	
  untranscribed	
  strand	
  are	
  displayed	
  in	
  red.	
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Supplementary	
   Figure	
   91.	
   Transcriptional	
   strand	
   bias	
   for	
   Signature	
   7.	
   Mutational	
  

signature	
  is	
  displayed	
  using	
  a	
  192	
  substitution	
  classification	
  incorporating	
  the	
  substitution	
  

type,	
   the	
  sequence	
  context	
   immediately	
  5’	
  and	
  3’	
   to	
  the	
  mutated	
  base	
  and	
  whether	
  the	
  

mutated	
  base	
   (in	
  pyrimidine	
   context)	
   is	
   on	
   the	
   transcribed	
  or	
  untranscribed	
   strand.	
   The	
  

panels	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  base	
  are	
  displayed	
  

in	
  different	
  colors.	
  Mutations	
  on	
   the	
   transcribed	
  pyrimidine	
  strand	
  are	
  displayed	
   in	
  blue	
  

while	
  mutations	
  on	
  the	
  untranscribed	
  strand	
  are	
  displayed	
  in	
  red.	
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Supplementary	
   Figure	
   92.	
   Transcriptional	
   strand	
   bias	
   for	
   Signature	
   8.	
   Mutational	
  

signature	
  is	
  displayed	
  using	
  a	
  192	
  substitution	
  classification	
  incorporating	
  the	
  substitution	
  

type,	
   the	
  sequence	
  context	
   immediately	
  5’	
  and	
  3’	
   to	
  the	
  mutated	
  base	
  and	
  whether	
  the	
  

mutated	
  base	
   (in	
  pyrimidine	
   context)	
   is	
   on	
   the	
   transcribed	
  or	
  untranscribed	
   strand.	
   The	
  

panels	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  base	
  are	
  displayed	
  

in	
  different	
  colors.	
  Mutations	
  on	
   the	
   transcribed	
  pyrimidine	
  strand	
  are	
  displayed	
   in	
  blue	
  

while	
  mutations	
  on	
  the	
  untranscribed	
  strand	
  are	
  displayed	
  in	
  red.	
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Supplementary	
   Figure	
   93.	
   Transcriptional	
   strand	
   bias	
   for	
   Signature	
   10.	
   Mutational	
  

signature	
  is	
  displayed	
  using	
  a	
  192	
  substitution	
  classification	
  incorporating	
  the	
  substitution	
  

type,	
   the	
  sequence	
  context	
   immediately	
  5’	
  and	
  3’	
   to	
  the	
  mutated	
  base	
  and	
  whether	
  the	
  

mutated	
  base	
   (in	
  pyrimidine	
   context)	
   is	
   on	
   the	
   transcribed	
  or	
  untranscribed	
   strand.	
   The	
  

panels	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  base	
  are	
  displayed	
  

in	
  different	
  colors.	
  Mutations	
  on	
   the	
   transcribed	
  pyrimidine	
  strand	
  are	
  displayed	
   in	
  blue	
  

while	
  mutations	
  on	
  the	
  untranscribed	
  strand	
  are	
  displayed	
  in	
  red.	
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Supplementary	
   Figure	
   94.	
   Transcriptional	
   strand	
   bias	
   for	
   Signature	
   12.	
   Mutational	
  

signature	
  is	
  displayed	
  using	
  a	
  192	
  substitution	
  classification	
  incorporating	
  the	
  substitution	
  

type,	
   the	
  sequence	
  context	
   immediately	
  5’	
  and	
  3’	
   to	
  the	
  mutated	
  base	
  and	
  whether	
  the	
  

mutated	
  base	
   (in	
  pyrimidine	
   context)	
   is	
   on	
   the	
   transcribed	
  or	
  untranscribed	
   strand.	
   The	
  

panels	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  base	
  are	
  displayed	
  

in	
  different	
  colors.	
  Mutations	
  on	
   the	
   transcribed	
  pyrimidine	
  strand	
  are	
  displayed	
   in	
  blue	
  

while	
  mutations	
  on	
  the	
  untranscribed	
  strand	
  are	
  displayed	
  in	
  red.	
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Supplementary	
   Figure	
   95.	
   Transcriptional	
   strand	
   bias	
   for	
   Signature	
   16.	
   Mutational	
  

signature	
  is	
  displayed	
  using	
  a	
  192	
  substitution	
  classification	
  incorporating	
  the	
  substitution	
  

type,	
   the	
  sequence	
  context	
   immediately	
  5’	
  and	
  3’	
   to	
  the	
  mutated	
  base	
  and	
  whether	
  the	
  

mutated	
  base	
   (in	
  pyrimidine	
   context)	
   is	
   on	
   the	
   transcribed	
  or	
  untranscribed	
   strand.	
   The	
  

panels	
  for	
  each	
  of	
  the	
  six	
  types	
  of	
  substitutions	
  as	
  well	
  as	
  the	
  mutated	
  base	
  are	
  displayed	
  

in	
  different	
  colors.	
  Mutations	
  on	
   the	
   transcribed	
  pyrimidine	
  strand	
  are	
  displayed	
   in	
  blue	
  

while	
  mutations	
  on	
  the	
  untranscribed	
  strand	
  are	
  displayed	
  in	
  red.	
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Supplementary	
  Figure	
  96.	
  Associating	
  exposures	
  of	
  mutational	
  signatures	
  and	
  cigarette	
  

smoking	
   in	
   samples	
   from	
   lung	
  adenocarcinomas	
  and	
  head	
  and	
  neck	
  cancers.	
  Statistical	
  

analysis	
  was	
  performed	
  as	
  described	
  in	
  the	
  online	
  methods.	
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Supplementary	
  Figure	
  97.	
   Identifying	
  kataegis	
  events.	
  (a)	
  The	
  expected	
  number	
  of	
  

kataegis	
   events	
   identified	
   in	
   genomes	
   containing	
   between	
   100,000	
   and	
   500,000	
  

mutations.	
  (b)	
  Mutational	
  spectra	
  and	
  sequence	
  context	
  of	
  foci	
  of	
  kataegis	
  that	
  were	
  

called	
   via	
   the	
   PCF-­‐based	
   method.	
   (c)	
   The	
   relationship	
   between	
   kataegis	
   foci	
   and	
  

somatic	
   structural	
   variation.	
   Marked	
   co-­‐localization	
   of	
   kataegis	
   foci	
   with	
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rearrangements	
  is	
  seen	
  in	
  this	
  cancer.	
  Seen	
  at	
  increasing	
  resolution,	
  apart	
  from	
  this	
  

cluster	
  around	
  a	
  tandem	
  duplication,	
  no	
  other	
  mutations	
  were	
  seen	
  for	
  2Mb	
  flanking	
  

this	
  region.	
  Note	
  the	
  difference	
  in	
  variant	
  allele	
  fraction	
  (mean	
  ±	
  standard	
  deviation	
  

provided)	
   between	
   the	
   variants	
  within	
   the	
   region	
   of	
   tandem	
  duplication	
   (red	
   bar)	
  

and	
   the	
   region	
   flanking	
   it	
   (brown	
  bar).	
   Short	
   reads	
  demonstrating	
   the	
  presence	
  of	
  

mutations	
  (arrowed)	
  in	
  cis	
  on	
  the	
  same	
  sequencing	
  read.	
  Blue	
  reads	
  (forward	
  reads),	
  

yellow	
  reads	
  (reverse	
  reads),	
  red	
  bases	
  represent	
  mismatches	
  relative	
  the	
  reference	
  

genome.	
  No	
  mismatches	
  were	
  seen	
  in	
  the	
  matched	
  normal	
  at	
  these	
  sites.	
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Supplementary	
  Figure	
  98.	
  Kataegis	
   is	
  present	
  in	
  a	
  wide	
  range	
  of	
  cancer	
  types.	
  (a)	
  

C>G	
   and	
   C>T	
   kataegis	
   is	
   present	
   on	
   chromosomes	
   3	
   and	
   11	
   (arrowed)	
   in	
   this	
  

genome-­‐wide	
  rainfall	
  plot	
  of	
  a	
  pancreatic	
  cancer.	
  (b)	
  The	
  relationship	
  between	
  foci	
  

of	
  kataegis	
  and	
  rearrangements	
  in	
  a	
  breast	
  cancer	
  is	
  explored	
  on	
  chromosome	
  13	
  at	
  

increasing	
  resolution	
  until	
  the	
  50kb	
  window	
  (lowest	
  panel)	
  which	
  demonstrates	
  the	
  

contrast	
  between	
  the	
  read	
  coverage	
  in	
  the	
  tumour	
  and	
  the	
  normal.	
  A	
  40kb	
  deletion	
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in	
  the	
  tumour	
   is	
   flanked	
  by	
  kataegis	
  substitutions.	
  (c)	
  A	
   lung	
  cancer	
  demonstrating	
  

many	
  foci	
  of	
  kataegis.	
  Mutations	
  in	
  grey	
  are	
  all	
  mutations	
  not	
  involved	
  in	
  kataegis.	
  

Mutations	
   in	
  kataegis	
   are	
   coloured	
   red	
   for	
   C>T	
   and	
  dark	
   red	
   for	
  G>A.	
   The	
   foci	
   on	
  

chromosome	
  2	
  therefore	
  demonstrate	
  processivity,	
  or	
  strand-­‐coordinated	
  mutations	
  

within	
  individual	
  kataegis	
  microclusters.	
  (d)	
  Representation	
  of	
  5’	
  and	
  3’	
  bases	
  of	
  all	
  

C>X	
  mutations	
   involved	
   in	
  kataegis	
   in	
   three	
   cancer	
   types	
   showing	
   the	
  predilection	
  

for	
   a	
   TpC	
   context	
   in	
   breast	
   and	
   pancreatic	
   cancer.	
   This	
   contrasted	
   to	
   mutation	
  

clusters	
  in	
  the	
  CLL	
  samples,	
  which	
  represented	
  the	
  only	
  recurrent	
  foci	
  across	
  cancers	
  

and	
  is	
  believed	
  to	
  be	
  due	
  to	
  the	
  activity	
  of	
  AID.	
  This	
  is	
  supported	
  by	
  the	
  enrichment	
  

of	
  ApC	
  and	
  GpC	
  in	
  sequence	
  context	
  of	
  CLL	
  kataegis.	
  Dashed	
  vertical	
  lines	
  represent	
  

the	
  next	
  chromosome.	
  Log	
  intermutation	
  distance	
  on	
  the	
  y-­‐axis.	
  	
  



	
   109	
  

	
  

	
  

Supplementary	
  Figure	
  99.	
  Types	
  of	
  statuses	
  for	
  validating	
  mutational	
  signatures.	
  Please	
  

refer	
  to	
  online	
  methods	
  for	
  our	
  strategy	
  for	
  validating	
  mutational	
  signatures.	
  

	
  

	
  


